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(54) PATCHES FOR EXTERNAL USE 

(57) in order to provide an external skin patch hav- 
ing improved painkilling effect for pains accompanied by 
inflammation, such as chronic arthrorheumatism, ar- 
throsis deformans or low back pain, an external skin 
patch is obtained by coating a drug-containing base on 



a substrate; the drug -containing base comprises an ad- 
hesive gel base containing a water soluble polymeric 
material, a crosslinking agent, water and a humectant 
as essential components, and a local anesthetic and a 
nonsteroidal antiphlogistic analgesic agent as medicinal 
components. 
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Description 

Technical Field 
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SUSTpS -™- — - * t0 an 

a drug-containing base containing a , adhesive S b2SwS ^ 3 ^ reSem>ir 'comprising 

ing agent, water and a humectanfas its JInW c£S*t£ an ' ? Waters h ° llJb,e P^»* material, a crosslink 
analgesic agent as medicinal components com P onente . and a local anesthetic and a nonsteroidal antiphlogistic 



Background Art 
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route, so that the drug can be selectively ^JeVtoZZZte^T Tk "r** * Cha " 9e the ^ministration 
administration, such as gastrointestinal tract disoi 2 ca b aEated h *** C3USed fr0m the oral 
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= problem with use, i.e. the app.ied part -ome^ 
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allow the drug to be continuously absoLd thereby thev show fn / ^ 3dditi ° n l ° these ' the P atche « 
tations for the usefulness of the patches * 3 prolonQed actlon . therefore people has great expec- 

S^i:^ agent (i.e. indomethacin, ketoprofen 
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ing. and edema etc. Either a local anesthetic ^anZX^T^^^ ° f ^ "Stimulus, bleed: 
these symptoms does not work on both the ZIT TT" ana, 9 esic a 9 er -t when given alone for 
limited. This is because, the local anesthetic ^2 ^1 peripheral nervous system, thereby the effect is 

or disappear the sensation of pain etc, ^2^^ ^ 3XiS t0 *»» 

the path of pain, not on the sensory nerve fiber To ZZrtTlZ T ^ WOrKin 9 on a S ^P^ °n 

action on the pain respectively. der the pat,em unaware of P ai ". have different mechanism of 

been developed. artnrorheumat.sm, arthrosis deformans or low back pain, has not yet 
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i :zlziz ^^t^^zTo^ skin r havins improved p — - 

[0009] As a result of extensive study carried o^to k ' arthr ° S ' S de,0 ™ ans ° r «ow back pain, 

found that the external skin patch in whtch matlria ™ ab ° ve - mentl0 " ed P r oblem, the present inventor have 
polymeric material, a crossing ^^22 * 3 Water s °'^ 

anesthetic and a nonsteroidal bwSL^ZJ££ aZt^^ blended with both a local 



3NSDCCID: <EP 1 17O02OAl_l_> 



2 



f 



EP1 170 020 A1 

pain killing effect on the pain accompanied by inflammation such as chronic arthrorheumatism, arthrosis deformans 
or low back pain by the anti-inflammatory effect as well as the local analgesic effect, and came to achieve this invention. 
[0010] Accordingly the present invention provides an externa! skin patch, comprising a substrate and a drug reservoir 
layer coated on the substrate, in which the drug reservoir layer comprises a drug-containing base comprising an ad- 

5 hesive gel base containing a water soluble polymeric material, a crosslinking agent, water and a humectant as essential 
components, and a local anesthetic and a nonsteroidal antiphlogistic analgesic agent as medicinal components. 
[0011] The present invention provides the above-mentioned external skin patch, in which the local anesthetic com- 
prises one or more kinds of compounds selected from the group consisting of tetracaine, procaine, dibucaine, lidocaine, 
benzocaine. xylocainc. and pharmaceutically acceptable salts thereof. 

10 [0012] The present invention provides the above-mentioned external skin patch, in which the nonsteroidal antiphlo- 
gistic analgesic agent comprises one or more kinds of compounds selected from the group consisting of indomethacin, 
ketoprofen, piroxicam. felbmac, bufexamac, suprofen, flurbiprofen, diclofenac, ibuprofen and pharmaceutically accept- 
able salts thereof. 

[001 3] The present invention provides any of the above-mentioned external skin patches in which the drug-containing 
is base contains the local anesthetic in an amount of 0.1-50 % by weight. 

[001 4] The present invention provides any of the above-mentioned external skin patches in which the drug-containing 
base contains the nonsteroidal antiphlogistic analgesic agent in an amount of 0.05 - 1 0 % by weight. 
[0015] The present invention will be explained in detail. 

[0016] An external skin patch according to the present invention has a substrate and a drug reservoir layer coated 
20 on the substrate 

(1) Substrates 

[0017] The substrate employed tor the external skin patch according to the present invention, can be any substrate 
25 usually employed in the art lor an cxtomal skin patch. Examples of such a substrate include polyester, polyvinyl chloride, 
lint, nylon, an unwoven (abrc or a composite material thereof. If necessary, a liner of a suitable material (such as a 
polypropylene film, poryoihyicto 'iim poiyurethane film and the like) can be attached to the surface of the drug reservoir 
layer in order to prevon: evaporation of ihe water therefrom and to protect the layer. The thickness of the substrate is 
not particularly limited ann can t>c appropriately chosen depending on the applications. 

30 

(2) Drug reservoir layer 

[0018] The drug reservoir layer of the external skin patch of the present invention comprises a drug-containing base 
comprising an adhesive gel base and a local anesthetic and a nonsteroidal antiphlogistic analgesic agent as medicinal 
35 components. 

<Adhesive gel base> 

[0019] The adhesive gel base employed according to the present invention contains a water soluble polymeric sub- 

40 stance, a crosslinking agent, water and a humectant as essential components. 

[0020] Examples of the above-mentioned water soluble polymeric substance include gelatin, starch, agar, mannan, 
alginic acid, polyacrylic acid, a salt of polyacrylic acid, dextrin, methyl cellulose, hydroxypropyl cellulose, methyl cellu- 
lose sodium, carboxymethyl cellulose, carboxy methyl cellulose sodium, polyvinyl alcohol, polyvinyl pyrolidone, methyl 
vinyl ether-maleic anhydride copolymer, gum Arabic, gum tragacanth, karaya gum, locust bean gum, and the like. 

45 [0021] These water soluble polymeric materials are mainly employed such that the other materials employed in the 
adhesive gel base can exhibit their physical properites and desired properties can be obtained. These materials can 
be used alone or in admixlure of two or more kinds. 

[0022] The amount of the above-mentioned water soluble polymeric materials added to the adhesive gel base is 
preferably 0.5-50 % by weight, more preferably 5 - 25 % by weight. The content of the water soluble polymeric material 
50 falling within the above-mentioned range is preferable since the water retaining properties, adhesion and feel on use 
are improved. 

[0023] As the crosslinking agent according to the present invention, both organic and inorganic crosslinking agents 
can be employed, however, an aluminum compound is preferable Examples of the aluminum compound include alu- 
minum hydroxide aluminum chloride, aluminum silicate hydrate, synthetic aluminum silicate, dry aluminum hydroxide 
55 gel, aluminum acetate, aluminum lactate, aluminum stearat , magnesium aluminometasilicate, dihydroxyaluminum 
aminoacetate etc. These crosslinking agents can impart an appropriate strength to the gel as an initial property, prevent 
the strength of the gel from lowering, as they carry out efficient crosslinking with the polymeric material, maintain the 
form retaining properties, improve the stability of the properties of the preparations with time, and improve the workability 
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and feel on use. These crosslinking agents can be used alone or in admixture of two or more kinds 
[0024] The amount of the above-mentioned crosslinking agents in the adhesive gel base is preferably 0 001 - 1 0 % 
by weight, more preferably it is 0.01 - 5 % by weight. 

[0025] As water according to the present invention, purified water, sterilized water or ion-exchanged water is pref- 
erably used. Water is employed for swelling the corneal layer of epidermis and for improving the permeation of the 
drug, and the amount of the water added to the adhesive gel base is preferably selected to be within a range of from 
1 0 to 80 % by weight, more preferably of from 20 to 60 % by weight. 

[0026] Examples of the humectant according to the present invention include polyhydric alcohols such as ethylene 
glycol, Methylene glycol, polyethylene glycol, glycerin, sorbitol, multitol, propylene glycol, and 1,3-butylene glycol sac- 
charides such as sodium hyaluronate, and a superabsorbent resin such as starch-acrylonitrile graft body starch-acrylic 
acid graft body, starch-styrene sulfonic acid graft body, starch-vinyl sulfonic acid graft body, polyvinyl alcohol crosslinked 
body, polyethylene glycol diacrylate crosslinked body, acrylic acid-vinyl acetate saponified product and the like These 
humectants are employed to maintain the water content in the adhesive gel base at a constant level, so that the adverse 
effect on the drug releasing rate to the skin, resulting from the evaporation of the water from the obtained external skin 
patch during its storage or use, can be reduced. These humectants can be used alone or in admixture of two or more 
kinds. 

[0027] The amount of the above-mentioned humectants used in the adhesive gel base is preferably 0 01 - 80 % bv 
weight, more preferably it is 1 - 60 % by weight. 

20 <Local anesthetio 

[0028] Preferable local anesthetics employed according to the present invention include, but not limited to a com- 
pound selected from the group consisting of tetracaine, procaine, dibucaine, lidocaine, benzocaine, xylocaine and 
pharmaceutically acceptable salts thereof. These can be used alone or in admixture of two or more kinds 
25 [0029] The amount of the local anesthetic contained in the drug-containing base is preferably 0 1 - 50 % by weiqht 
more preferably 2 - 20 % by weight based on the total mount of the drug-containing base. The amount of the local 
anesthetic below this range is not preferable due to insufficient efficacy, but the amount above this range is not pref- 
erable either, since the same effect is obtained with the danger of a side effect. 

30 Nonsteroidal antiphlogistic analgesic agent> 

[0030] Preferable examples of the nonsteroidal antiphlogistic analgesic agents employed according to the present 
invention include indomethacin, ketoprofen, piroxicam, felbinac, bufexamac, suprofen, flurbiprofen, diclofenac ibupro- 
fen and pharmaceutically acceptable salts thereof, however, the nonsteroidal antiphlogistic analgesic agents employed 
according to the present invention are not limited to these. These can be used alone or in admixture of two or more kinds 
[0031] The content of the above-mentioned nonsteroidal antiphlogistic analgesic agent in the drug-containinq base 
is preferably 0.05 - 10 % by weight, more preferably it is 0.2 - 5 % by weight based on the total amount of the druq- 
conta.n.ng base. The amount of the nonsteroidal antiphlogistic analgesic agent below the above-mentioned ranqe is 
not preferable due to insufficient efficacy, but an amount above the range is not preferable either, since the same effect 
is obtained with the danger of a side effect. 
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<Optional components 

[0032] The adhesive gel base employed according to the present invention may include various additional compo- 
nents employed in an ordinary adhesive gel base, in addition to the essential components, i.e. the water soluble polymer 
the crosslinking agent, water and the humectant. Examples of such optional component include, for example solvents 
such as N-methyl-2-pyrolidone, crotamiton, N,N-dimethyl acetamide, benzyl alcohol, mint oil, and isopropyl myristate 
aliphatic acids such as stearic acid and oleic acid; various surfactants including nonionic surfactants, anionic sur- 
factants, canonic surfactants and amphoteric surfactants such as polyoxyethylene sorbitan fatty ester, polyoxy ethylene 
hardened castor oil, polyglycerin fatty ester; ethers such as polyoxyethylene isocetyl ether; and other antiseptics sta- 
bilizers, perfumes, coloring matters, powders, absorbing assistants, and pH adjusters etc. 

[0033] As medicinal components, in addition to the above-mentioned local anesthetics and the nonsteroidal antiphlo- 
gistic analgesic agents, other analgesic, antipruritic, astringent, antiphlogistic agents such as salicylic acid and a de- 
rivative thereof, camphor, capsicum extract, 1 -menthol and the like can be used in combination. 
[0034] The amount of these variety of additives can be suitably decided depending on the types of each product 
These agents can be subjected to an ordinary process and formulated into an external skin patch 
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< Preparation of a drug-containing base> 

[0035] The drug-containing base according to the present invention comprises the above-mentioned adhesive gel 
base with which the local anesthetic and the nonsteroidal antiphlogistic analgesic agent are blended as medicinal 
5 components. The preparation of the above-mentioned drug-containing base is not particularly limited, and the constit- 
uents of the adhesive gel base, i.e. the water soluble polymeric material, the crosslinking agent, water, the humectant, 
the optional components employed if desired, and effective amounts of the local anesthetic and the nonsteroidal an- 
tiphlogistic analgesic agent are appropriately mixed, and homogeneously kneaded. The order of the blending is not 
. particularly limited. The medicinal components can be previously dissolved in an appropriate solvent then mixed. 

w 

(3) External skin patch 

[0036] The external skin patch according to the present invention can be produced by spreading and coating the 
drug-containing base prepared according to the above-mentioned process on an appropriate substrate to form a drug 
'5 reservoir layer. The amount of the drug-containing base coated is usually within a rage of from 200 to 2000 g/m 2 , 
preferably of from 500 to 1500 g/m 2 . 

Best Mode for Carrying Out the Invention 

20 [0037] The present invention will be further illustrated with reference to the following Examples, however, this inven- 
tion is not limited to these Examples. All the proportions shown in Examples and Comparative Examples are % by 
weight. 

EXAMPLE 1 

25 

[0038] A drug-containing base having a formulation given in the Table 1 below was prepared. More specifically, 
lidocaine was dissolved in propylene glycol and sodium diclofenac was dissolved in N-methyl-2-pyrolidone. These 
solutions were kneaded with other reagents shown in Table 1 until the mixture showed homogeneity to give a drug- 
containing base. The drug-containing base thus obtained was spread on a nonwoven fabric at 1000 g/m 2 , and a poly- 
30 propylene liner was attached to it then it was cut to a size of 10 x 1 4 cm 2 to give an external skin patch. 



Table 1 



Ingredient 


Proportion 


Sodium diclofenac 


1 


Lidocaine 


5 


Propylene glycol 


10 | 


N-methyl-2-pyrolidone 


5 


70% sorbitol solution 


20 


Sodium polyacrylate 


5 


Carboxymethyl cellulose sodium 


4 


Dry aluminum hydroxide gel 


0.3 


Tartaric acid 


2.5 


Kaolin 


5 


Purified water 


the remainder 


Total 


100 



EXAMPLE 2 

50 

[0039] A drug-containing base having a formulation given in the Table 2 below was prepared. More specifically, 
felbinac was dissolved in crotamiton and benzocaine was dissolved in propylene glycol. These solutions were kneaded 
with other reagents shown in Table 2 until the mixture showed homogeneity to give a drug-containing base. The drug- 
containing base thus obtained was spread on a nonwoven fabric at 1 000 g/m 2 , and a polypropylene liner was attached 
55 to it then it was cut to a size of 10 x 14 cm 2 to give an external skin patch. 
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Table 2 



Ingredient 


Proportion 




0.5 


ljcj \/.\j\^a\i it? 


-j 
i 




c 
O 


Glycerin 


10 


70% sorbitol solution 


15 


Sodium polyacrylate 


5 


Carboxymethyl cellulose sodium 


5 


Dihydroxy aluminum acetate 


0.2 


Diethanol amine 


0.5 


Crotamiton 1 


2 


Tartaric acid 


1.5 


Purified water 


the remainder 


Total 


100 



EXAMPLE 3 

[0040] A drug-containing base having a formulation given in the Table 3 below was prepared. More specifically, 
indomethacin was dissolved in crotamiton and dibucaine hydrochloride was dissolved in purified water in an amount 
of 10 % by weight These sdutons were kneaded with other reagents shown in Table 3 until the mixture showed 
homogeneity to give h d'ug<ontaimng base. The drug-containing base thus obtained was spread on a nonwoven fabric 
at 1000 g/m 2 , and a polypropylene imcr was attached to it then it was cut to a size of 1 0 x 14 cm 2 to give an external 
skin patch. 



Ingredient 


Proportion 


Indomethacin 


0.6 


Dibucaine Hydrochloride 


6 


Propylene glycol 


5 


Crotamiton 


2 


Glycerin 


10 


70% sorbitol solution 


15 


Sodium polyacrylate 


5 


Polyacrylic acid 


2 


Carboxymethyl cellulose sodium 


4 


Magnesium aluminometasilicate 


0.3 


Tartaric acid 


1.7 


Sodium edetate 


0.1 


Purified water 


the remainder 


Total 


100 



EXAMPLE 4 

50 

[0041] A drug-containing base having a formulation given in the Table 4 below was prepared. More specifically, 
ketoprofen was dissolved in crotamiton and tetracaine hydrochloride was dissolved in purified water in an amount of 
15 % by weight. These solutions were kneaded with other reagents shown in Table 4 until the mixture showed homo- 
geneity to give a drug-containing base. The drug-containing base thus obtained was spread on a nonwoven fabric at 
55 1 000 g/m 2 , and a polypropylene liner was attached to it then it was cut to a size of 1 0 x 1 4 cm 2 to give an external skin 
patch. 
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Table 4 



Ingredient 


Proportion 


Ketoprofen 


0.5 


Tetracaine hydrochloride 


8 


Crotamiton 


2 


Glycerin 


5 


70% sorbitol solution 


15 


Sodium polyacrylate 


2 


Polyacrylic acid 


5 


Carboxymethyl cellulose sodium 


5 


Dihydroxy aluminum acetate 


0.2 


Tartaric acid 


1.5 


Sodium edetate 


0.1 


Purified water 


the remainder 


Total 


100 



EXAMPLE 5 



[0042] A drug-containing base having a formulation given in the Table 5 below was prepared. More specifically, 
flurbiprofen was dissolved in N-methyl-2-pyrolidone, and procaine hydrochloride was dissolved in purified water in an 
amount of 20 % by weight. These solutions were kneaded with other reagents shown in Table 5 until the mixture showed 
homogeneity to give a drug-containing base. The drug-containing base thus obtained was spread on a nonwoven fabric 
at 1000 g/m 2 . and a polypropylene liner was attached to it then it was cut to a size of 1 0 x 14 cm 2 to give an external 
skin patch. 



Table 5 



Ingredient 


Proportion 


Flurbiprofen 


0.4 


Procaine hydrochloride 


10 


Propylene glycol 


5 


N-methyl-2-pyrolidone 


5 


Glycerin 


10 


70% sorbitol solution 


15 


Sodium polyacrylate 


6 


Polyacrylic acid 


2 


Carboxymethyl cellulose sodium 


4 


Dry aluminum hydroxide gel 


0.3 


Tartaric acid 


1.5 


Sodium edetate 


0.1 


Purified water 


the remainder 


Total 


100 



EXAMPLE 6 

50 

[0043] A drug-containing base having a formulation given in the Table 6 below was prepared. More specifically, 
bufexamac was dissolved in N-methyl-2-pyrolidone and xylocaine was dissolved in purified water in an amount of 1 0% 
by weight. These solutions were kneaded with other reagents shown in Table 6 until the mixture showed homogeneity 
to give a drug-containing base. The drug-containing base thus obtained was spread on a nonwoven fabric at 1000 g/ 
55 m 2 , and a polypropylene liner was attached to it then it was cut to a size of 10 x 14 cm 2 to give an external skin patch. 
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Table 6 



Ingredient 


Proportion 


Bufexamac 


.0.6 


Xylocaine 


8 


Propylene glycol 


5 


N-methyl-2-pyrolidone 


5 


Glycerin 


12 


70% sorbitol solution 


14 


Sodium polyacrylate 


5 


Polyacrylic acid 


3 


Carboxymethyl cellulose sodium 


5 


Dry aluminum hydroxide gel 


0.3 


Tartaric acid 


1.2 


Sodium edetate 


0.1 


Purified water 


the remainder 


Total 


100 



Comparative Example 1 

[0044] An external skin patch was prepared in the same production process employed in Example 1 except that the 
same amount of purified water was blended instead of sodium diclofenac. 

Comparative Example 2 



30 



35 



[0045] An external skin patch was prepared in the same production process employed in Example 1 except that the 
same amount of purified water was blended instead of lidocaine. 

Comparative Example 3 

[0046] An external skin patch was prepared in the same production process employed in Example 3 except that the 
same amount of purified water was blended instead of indomethacin. 



Comparative Example 4 

[0047] An external skin patch was prepared in the same production process employed in Example 3 except that the 
4Q same amount of purified water was blended instead of dibucaine hydrochloride. 

Test Example 



[0048] The external skin patches obtained in Examples 1 and 3 and Comparative Examples 1 - 4 were administered 
randomly to volunteers each having low back pain (i.e. plastered on the affected part) and an organoleptic examination 
was carried out. The duration of the administration was 12 hours a day and the test was carried out for 7 days. After 
the test, volunteers rated the results on a 1-to-4 scale ("complete remission", "effective", "unchanged" and "aggrava- 
tion".) After 1 week of drug withdrawal, the same test was repeated until all the external skin patches were evaluated. 
The results are given in Table 7. 





Ex. 1 


Ex. 3 


C.Ex.1 


C.Ex.2 


C.Ex.3 


C.Ex.4 


Complete Remission 


7 


5 


0 


3 


0 


0 


Effective 


2 


5 


2 


5 


3 


7 


Unchanged 


1 


0 


8 


2 


6 


3 


Aggravation 


0 


0 


0 


0 


1 


0 
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[0049] As shown above, the amelioration ratio (effective or higher) of the external skin patches of Examples 1 and 
3, and Comparative Examples 1 - 4 after 1 week was respectively 90% (9/10), 100% (10/10), 20% (2/10), 80% (8/10), 
30% (3/10), and 70% (7/10), and the ratio of the Complete Remission was respectively 70% (7/10). 50% (5/10), 0% 
(0/10), 30% (3/10), 0% (0/10), and 0% (0/10). 

[0050] This shows that the external skin patch in which a local anesthetic as well as a nonsteroidal antiphlogistic 
analgesic agent are contained (Examples 1 and 3) are superior to the external skin patches including either a local 
anesthetic or a nonsteroidal antiphlogistic analgesic agent alone (Comparative Examples 1 - 4). In other words, the 
effectiveness of the external skin patch according to the present invention in which both the local anesthetic and the 
nonsteroidal antiphlogistic analgesic agent are contained in combination was confirmed. 

Industrial Applicability 

[0051 ] An external skin patch according to the present invention comprising a drug reservoir layer coated on a sub- 
strate, the drug reservoir layer comprising an adhesive gel base containing a water soluble polymeric material, a 
15 crosslinking agent, water and a humectant as essential components, and a local anesthetic and a nonsteroidal an- 
tiphlogistic analgesic agent as medicinal components, shows remarkable pain killing effect on the pain accompanied 
by inflammation such as chronic arthrorheumatism, arthrosis deformans or low back pain. 



20 Claims 

1. An external skin patch, comprising a substrate and a drug reservoir layer coated on the substrate, in which the 
drug reservoir layer comprises a drug-containing base containing an adhesive gel base which contains a water 
soluble polymeric material, a crosslinking agent, water and a humectant as essential components, and a local 

25 anesthetic and a nonsteroidal antiphlogistic analgesic agent as medicinal components. 

2. An external skin patch according to claim 1, in which the local anesthetic comprises one or more kinds of com- 
pounds selected from the group consisting of tetracaine, procaine, dibucaine, lidocaine, benzocaine, xylocaine, 
and pharmaceutically acceptable salts thereof. 

30 

3. An external skin patch according to claim 1 or claim 2, in which the nonsteroidal antiphlogistic analgesic agent 
comprises one or more kinds of compounds selected from the group consisting of indomethacin, ketoprofen, pirox- 
icam, felbinac, bufexamac, suprofen, flurbiprofen, diclofenac, ibuprofen and pharmaceutically acceptable salts 
thereof. 

35 

4. An external skin patch according to any of claims 1 to 3, in which the drug-containing base contains the local 
anesthetic in an amount of 0.1 - 50 % by weight. 

5. An external skin patch according to any of claims 1 to 4, in which the drug-containing base contains the nonsteroidal 
40 antiphlogistic analgesic agent in an amount of 0.05 - 1 0 % by weight. 
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